An Approach to Detect and Study DNA Double-Strand Break Repair by Transcript RNA Using a Spliced-Antisense RNA Template.
A double-strand break (DSB) is one of the most dangerous DNA lesion, and its repair is crucial for genome stability. Homologous recombination is considered the safest way to repair a DNA DSB and requires an identical or nearly identical DNA template, such as a sister chromatid or a homologous chromosome for accurate repair. Can transcript RNA serve as donor template for DSB repair? Here, we describe an approach that we developed to detect and study DNA repair by transcript RNA. Key features of the method are: (i) use of antisense (noncoding) RNA as template for DSB repair by RNA, (ii) use of intron splicing to distinguish the sequence of the RNA template from that of the DNA that generates the RNA template, and (iii) use of a trans and cis system to study how RNA repairs a DSB in homologous but distant DNA or in its own DNA, respectively. This chapter provides details on how to use a spliced-antisense RNA template to detect and study DSB repair by RNA in trans or cis in yeast cells. Our approach for detection of DSB repair by RNA in cells can be applied to cell types other than yeast, such as bacteria, mammalian cells, or other eukaryotic cells.